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Honorable  Richard  A.  Snelllng 
Governor  of  the  State  of  Vermont 
State  Capitol 

Montpelier,  Vermont  05602 


Dear  Governor  Snelllng: 

I  am  forwarding  to  you  a  copy  of  the  Mlnards  Pond  Dam  Phase  1 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  Is  presented  for  your  use 
and  Is  based  upon  a  visual  Inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  Is  In¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  In  Section  7  and  ask 
that  you  keep  me  Informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  Is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Hater 
Resources,  the  cooperating  agency  for  the  State  of  Vermont.  In 
addition,  a  copy  of  the  report  has  also  been  furnished  the  owner. 
Bellows  Falls  Village  Corporation,  P.0.  Box  370,  Bellows  Falls,  Vermont 
01501,  ATTN:  Mr.  Peter  LaHaise. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Hater  Resources  for  your  cooperation  in  carrying  out  this  program. 

Sincerely  yours, 

JOHN  P.  CHANDLER 
Colonel,  Corps  of  Engineers 
Division  Engineer 
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BRIEF  ASSESSMENT 

Minards  Pond  Dam  is  a  25  foot  high  earth  fill  with  a  crest 
length  of  700  feet  and  a  crest  width  ranging  from  10  to  15  feet.  The 
downstream  slope  is  about  1.2H  to  IV  in  the  upper  zone  of  the  dam  and 
the  upstream  slope  may  be  about  2H  to  IV.  A  rubble  core-wall  is 
shown  to  extend  to  within  3  feet  to  4  feet  from  the  top  of  dam.  The 
dam  has  one  small  overflow  structure  with  its  invert  about  3  feet  to 
4  feet  below  the  top  of  dam. 

The  reservoir,  which  is  used  as  a  water  supply,  has  a  drainage 
area  of  144  acres  and  a  surface  area  of  47.5  acres. 

Minards  Pond  Dam  is  classed  as  "small"  and  has  a  "significant" 
hazard  rating. 

Minards  Pond  Dam  is  in  poor  condition.  The  downstream  slope  is 
considered  marginally  stable  because  it  is  steep;  it  apparently 
sloughed  in  about  1974  and  it  is  covered  with  several  large-sized 
rotting  roots  of  trees  that  were  cut  soon  after  1974.  In  addition, 
there  is  no  emergency  spillway.  A  70  foot  long  grassed  low  spot  (about 
1.2  feet  deep)  on  the  crest  would  act  as  an  unintentional  spillway,  in 
which  case  the  dam  is  likely  to  wash  out.  There  is  no  means  available 
for  lowering  the  pond  level  in  the  event  of  emergency. 

Minards  Pond  would  essentially  reach  the  top  of  the  dam  during 
the  test  flood  (1/2  PMF).  If  the  drainage  areas  from  Farr  and  Ellis 
Brooks  are  inadvertently  turned  into  the  pond,  by  opening  valves  that 
are  normally  closed,  the  dam  would  be  overtopped. 

It  is  recommended  that  a  thorough  stability  analysis  of  this  dam 
be  made,  that  an  emergency  spillway  be  provided,  that  a  high-capacity 
outlet  be  installed  to  permit  draining  the  pond,  and  that  the  large 
rotting  stumps  on  the  downstream  face  be  removed  using  a  carefully- 
controlled  technique  to  avoid  danger  to  the  dam. 

An  annual  maintenance  inspection  program  and  an  annual  technical 
Inspection  program  should  be  established. 


An  effective  flood  warning  system  should  be  established  and 
tested  regularly  to  protect  downstream  residents. 

Until  the  above  recommendations  are  carried  out,  the  pond  must 
not  be  allowed  to  rise  above  its  present  elevation  of  612.7  feet. 

Further  recommendations  are  given  in  Sections  7.2  and  7.3. 


This  Phase  I  Inspection  Report  on  Mfnard's  Pond  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  o 
opinion,  the  reported  findings,  conclusions,  and  recommendations 
consistent  with  the  Recomnended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  L).C.  20314.  The  purpose  of  a  Phase  I  Investigation 
is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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The  nature  and  location  of  the  overflow  structure  at  Minards  Pond 
indicate  that  it  could  easily  become  clogged  and  inoperable 
during  high  lake  levels.  The  concrete  of  the  structure  on  the 
downstream  end  of  the  pipe  is  cracked,  misaligned  and  has  no 
footing.  Erosion  is  taking  place  at  the  end  of  the  pipe  and 
may  cause  it  to  collapse  the  head  wall  and  squash  the  metal 
pipe. 
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The  overflow  outlet  structure,  which  is  an  auxiliary  spillway 
during  periods  of  high  flows,  is  in  good  condition.  The 
entrance  channel  training  walls  are  of  dry  stone  masonry 
construction  and  the  outlet  structure  is  concrete  (see  Photo  6). 

The  trash  rack  is  adequate  but  some  debris  has  built  up  in 
front  of  the  outlet  conduit.  The  conduit  is  a  36-inch  diameter 
corrugated  galvanized  metal  pipe.  As  indicated  in  Fig.  1 
the  conduit  has  two  bends  before  exiting  into  the  discharge 
channel. 

The  head  wall  at  the  outlet  end  of  the  conduit  is  cracked, 
misaligned  and  there  is  no  apparent  footing  for  the  structure 
(see  Photo  7).  Erosion  is  taking  place  under  and  downstream 
of  this  headwall. 

d.  Reservoir  Area 


The  reservoir  area  consists  of  approximately  47.5  acres  at 
normal  pool  level.  Because  the  primary  water  sources  for  the 
reservoir  are  ground  water  springs  and  diverted  stream  flow 
carried  in  pipes,  sedimentation  is  not  a  problem.  Aquatic 
growth  also  appears  to  be  inconsequential. 

e.  Downstream  Channel 


A  small  stream  channel  fed  by  seepage  from  the  toe  of  the  dam, 
the  abandoned  outlet  conduit,  and  the  overflow  conduit,  exists 
below  the  dam.  This  stream  flows  in  a  northeasterly  direction 
for  approximately  0.8  miles  before  entering  the  Connecticut 
River.  The  overbank  areas  are  relatively  wooded  and  the 
channel  itself  is  overgrown.  It  receives  only  minor  flow  most 
of  the  year. 

3.2  Evaluation 


Based  on  the  visual  inspection  it  appears  that  the  embankment  could 
be  only  marginally  stable,  since  the  downstream  slope  is  steep,  the 
reservoir  level  apparently  was  raised  without  widening  the  dam,  and 
sloughs  on  the  downstream  slope  apparently  have  been  observed  in 
about  1974. 

There  is  no  spillway  and  no  low  level  outlet  to  permit  lowering  the 
reservoir  level  in  the  event  of  emergency.  The  top  of  the  dam  has 
a  70  foot  long  grassed  zone  that  is  about  1.5  feet  lower  than  the 
remainder  of  the  crest.  This  zone  would  act  as  a  spillway  and 
would  lead  to  possible  washout  of  the  dam  if  the  water  rose  to  that 
level. 
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The  crest  is  very  irregular  in  elevation  (Fig.  3).  In 
addition  to  the  low  zone  on  the  left  end,  there  are  a  few 
low  spots  in  the  crest  where  runoff  concentrates  and  causes 
erosion  locally  on  the  downstream  slope.  Also,  the  down¬ 
stream  Crestline  is  generally  a  few  tenths  of  a  foot  lower 
than  the  upstream  Crestline. 

There  is  no  information  available  concerning  the  several 
raisings  of  the  dam  mentioned  by  Mr.  Thomas.  However,  it 
appears  that  the  last  raising  was  abouL  3  feet  high,  since 
the  upstream  slope  consists  of  a  vertical  rubble  stone  wall 
about  3  feet  high,  followed  by  a  sloping  upstream  face  that 
disappears  under  water.  Thus  the  last  lift  seems  to  have  been 
added  to  the  crest  alone,  without  widening  the  base.  The 
water  level  at  the  time  of  inspection  was  about  4  feet  below 
the  present  crest,  which  means  it  is  nearly  at^  the  crest  of 
the  dam  as  it  existed  previously.  ' 

The  riprap  on  the  upstream  face  is  slightly  wave-cut,  and 
there  appears  to  be  no  filter  material  between  it  and  the 
embankment.  This  "wave-cut"  face  may  not  in  fact  be  due  to 
wave  action;  rather  it  may  be  the  intersection  between  the 
vertical  rubble  wall  and  the  old  slope.  In  many  zones  the 
vertical  wall  has  apparently  degraded,  leaving  the  appearance 
of  a  wave-cut  shore. 

Appurtenant  Structures 

The  appurtenant  structures  associated  with  Minards  Pond  are  in 
good  condition,  with  the  exception  of  the  gate  house  foundation 
which  is  described  below. 

The  gate  house,  Photo  3,  controls  the  flow  from  the  water 
supply  reservoir  to  the  distribution  system  for  the  Village  of 
Bellows  Falls.  The  foundation  is  mortared  granite  blocks 
with  outside  wall  dimensions  of  approximately  13  feet  x  15  feet. 

There  is  a  crack  in  the  east  face  of  the  foundation  wall  (see 
Photo  10).  Remedial  action  was  taken  to  insure  the  structural 
stability  of  the  gate  house  foundation.  This  was  accomplished 
by  installing  angle  irons  with  brackets  at  each  corner  and 
connecting  them  with  two  3/4-inch-diameter  galvanized  steel 
rods  (see  Appendix  B,  Exhibit  E).  As  a  result  of  this  action 
the  structure  is  in  stable  condition. 

The  service  bridge  was  recently  repaired  and  is  in  good 
condition.  Treated  wood  piles  have  been  driven  to  provide  the 
foundation  and  support  the  bridge.  The  bridge  consists  of  a 
walk  approximately  6  feet  wide  of  2"  x  6"  planks  supported  by 
4"  x  10"  beams  with  cross  ties  of  2-3"  x  14"  members  at  each 
pile.  The  piles  on  the  dam  end  were  driven  not  more  than  6 
feet  deep,  according  to  Mr.  Thomas. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  Findings 

a.  General 

This  dam  Is  in  poor  condition.  The  freeboard  is  3  feet; 
there  are  many  large  rotting  stumps  in  the  downstream  face 
of  the  embankment;  there  are  local  low  zones  in  the  crest; 
and  there  is  evidence  of  past  sloughing  of  the  downstream 
face;  and  the  level  of  the  pond  cannot  be  lowered  appreciably. 

b.  Dam 

There  is  a  low  zone  at  the  left  end  of  the  crest  of  this  dam 
which  is  about  70  feet  long  and  about  1.2  feet  below  the 
highest  crest  elevation.  This  zone  will  act  as  a  spillway 
if  the  pond  level  rises,  since  there  is  no  other  spillway. 

The  surface  of  this  zone  is  grassed.  A  profile  of  the  crest 
is  shown  in  Fig.  3. 

Seepage  is  occurring  at  both  the  left  and  right  downstream 
abutment  contacts,  as  well  as  through  the  old  (unused)  discharge 
channel  (Photos  #8  and  //9)  and  from  a  point  about  25  feet  to 
the  right  of  this  old  channel  at  the  toe  of  the  dam  (Photo  //13). 
All  seeps  were  clear  at  the  time  of  inspection.  Two  cross 
sections  of  the  dam  were  taken,  as  shown  in  Fig.  2.  Between 
these  two  cross  sections  the  lower  part  of  the  downstream 
slope  appears  to  have  a  berm-like  feature.  A  similar  feature 
occurs  60  feet  left  of  the  leftmost  cross  section.  In 
approximately  1974  Mr.  Michael  Peloso  of  Dufresne-Henry 
Engineering  Corporation  visited  this  site  in  connection  with  a 
comprehensive  water  supply  study.  At  that  time  he  observed 
these  berm-like  features,  which  were  exposed  soil  at  the  time. 
These  features  appeared  to  be  the  result  of  a  slough,  so  he 
brought  them  to  the  attention  of  the  Department  of  Water 
Resources.  There  is  now  no  apparent  evidence  of  any  scarp 
that  may  have  been  formed;  only  these  local  wide  berm-like 
features  exist. 

On  the  downstream  side,  at  the  time  of  Mr.  Peloso's  visit  in 
1974,  many  large  trees  were  growing.  These  trees  have  since 
been  cut,  leaving  rotting  stumps  as  large  as  two  feet  in 
diameter.  During  the  present  inspection,  the  downstream  slope 
was  covered  with  shrubs  and  stumps.  (Subsequent  to  the 
inspection  the  brush  and  shrubs  have  been  cut.) 

Several  animal  holes  were  found  on  the  downstream  slope. 
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2.3  Operation 

Operational  procedures  during  unusually  dry  periods  consist  of 
directing  water  into  Minards  Pond  via  pipe  lines  from  two  brooks 
located  in  another  watershed.  These  pipes  are  valved  and  are 
usually  in  the  closed  position.  There  is  no  mechanism  provided  to 
drain  the  pond  in  the  event  of  an  emergency  situation. 

2.4  Evaluation 


a.  Availability 

The  1939  plans  for  intended  improvements  are  on  file  in  the 
Village  Manager's  office.  Copies  are  appended  to  this  report 
as  Exhibits  A,  B  and  C. 

b.  Adequacy 

The  plans  appear  adequate.  No  design  computations  are 
available. 

c.  Validity 


Not  all  of  the  intended  improvements  were  carried  out.  In 
particular,  the  proposed  spillway  was  not  built  and  the  slopes 
were  not  flattened. 


SECTION  2:  ENGINEERING  DATA 


2.1  Design 

In  one  set  of  1939  plans,  Exhibit  A,  Appendix  B,  it  was  proposed 
to  raise  the  dam  7  feet.  In  a  second  set  of  plans,  it  was 
proposed  to  raise  the  dam  6  feet.  The  dam  crest  was  at  elevation 
121  prior  to  raising  (USGS  El.  613)  and  is  currently  at  elevation 
615.5.  Hence,  it  appears  to  have  been  raised  only  2.5  feet. 

This  change  in  elevation  is  consistent  with  the  current  freeboard 
of  3  feet,  since  the  water  level  is  about  the  same  now  as  it  was 
prior  to  1939. 

2.2  Construction 


Mr.  Thomas  indicated  that  the  last  raising  probably  was  carried 
out  in  the  1930s  by  the  Civilian  Conservation  Corps  (CCC) .  The 
elevations  as  they  exist  now,  as  compared  with  the  elevations 
prior  to  the  1939  proposed  improvements  (Exhibits  A-3,  Appendix 

B)  indicate  that  the  dam  was  raised  2.5  feet  some  time  after 
October  1939.  The  old  photograph  of  the  dam  (Photo  2,  Appendix 

C)  shows  a  roadway  leading  to  an  old  gate  house.  That  roadway 
was  submerged  about  4  feet  on  June  21,  1978,  which  means  it  is 
at  elevation  608  to  609.  The  dam,  as  shown  in  that  photograph, 
appears  to  be  no  more  than  one  foot  above  water,  i.e.,  elevation 
609  to  610.  Thus,  it  appears  that  the  following  changes  have 
occurred: 


Approximate  Elevation  of  Top 
Time  of  Dam  -  USGS  MSL 


Photograph  2,  Appendix  C  609  to  610 

Prior  to  1939  drawings.  Appendix  B  613  to  613.5 

June  21,  1.978  615.1  (min.)  to 

616.3  (max.) 

Of  the  proposed  improvements  shown  in  the  1939  plans  in  Appendix 
B,  it  is  apparent  from  the  field  inspection  that  the  downstream 
face  of  the  dam  was  never  filled  to  3H:1V  nor  was  the  concrete 
spillway  constructed.  Fig.  2  shows  two  cross  sections  of  the  dam 
on  June  21,  1978. 
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(6)  Zoning 
None  known. 

(7)  Impervious  Core 

Rubble  core  wall  to  approximately  elevation  612,5 
presumably  constructed  to  serve  as  an  impervious  core. 
Thickness  about  one  foot  at  top  and  2  feet  at  bottom, 
see  Exhibit  A,  Appendix  B. 

(8)  Cutoff 
None  known. 

(9)  Grout  Curtain 
None  known. 

i.  Spillway 

No  spillway  exists  at  Minards  Pond. 

j .  Regulating  Outlets 

There  are  two  outlets  at  Minards  Pond,  an  overflow  and  the 
water  supply  line  to  the  chlorination  building.  The  over¬ 
flow  is  a  36  inch  diameter  corrugated  metal  pipe,  110  feet 
in  length.  The  intake  of  the  pipe  is  housed  in  a  concrete 
structure  which  is  also  the  trash  rack  (Figure  4,  Photo  6). 

The  pipe  invert  is  set  approximately  3  feet  below  the  lip 
of  the  opening  in  the  trash  rack.  The  elevation  of  the 
invert  is  +609.7  feet  m.s.l.  and  the  lip  of  the  trash  rack 
is  at  +612.7  feet  m.s.l. 

The  110  feet  of  pipe  which  constitute  the  overflow  is  laid 
out  in  an  open  U-shape,  making  a  90°  bend  approximately  20 
feet  from  the  entrance  and  followed  by  a  45°  bend 
approximately  30  feet  from  the  exit.  The  differential 
elevation  between  the  upstream  pipe  invert  and  the  downstream 
pipe  invert  is  1.5  feet.  Hence,  the  invert  at  the  discharge 
side  is  at  elevation  608.2. 

The  outlet  from  the  pond  is  the  20-inch  cast-iron  water 
supply  line  located  approximately  23  feet  below  the  dam  crest. 
After  passing  beneath  the  dam,  the  pipe  couples  to  16  inch 
pipe  before  entering  the  chlorination  building.  The  20  inch 
supply  line  is  gated. 
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d.  Reservoir  Data 


Feet 

Length  of  Maximum  Pool 

2700 

Length  of  Normal  Pool 

2300 

Storage  Data 

Acre-Feet 

Normal  Pool 

665 

Design  Surcharge 

826 

Top  of  Dam 

826 

Reservoir  Surface  Area 

Acres 

Top  of  Dam 

51 

Maximum  Pool 

51 

Normal  Pool 

47.5 

g.  Dam 

(1)  Type 

Earth  fill  dam,  based  on  visual  observations.  A 
rubble  core  wall  with  top  at  about  elevation  612.5 
is  shown  in  Exhibit  A,  Appendix  B. 

(2)  Length 

Approximately  700  feet. 

(3)  Height 

Maximum  height  approximately  25  feet. 

(4)  Top  Width 
Variable  10-15  feet. 

(5)  Side  Slopes 

Upstream  face  2H:1V 
Downstream  face: 

Upper  two-thirds  of  dam  -  1V:1.2H  to  1V:1.5H 
Lower  third  of  dam  -  1V:3H  or  flatter 


The  natural  watershed  of  Mlnards  Pond  contalne  no  continuously 
flowing  streams.  Water  enters  the  pond  in  the  form  of  storm 
runoff,  direct  precipitation  and  ground  water.  A  large  enough 
portion  of  the  supply  comes  from  ground  water  (springs)  to 
prevent  freezing  of  the  pond  occasionally.  (The  average  Janu¬ 
ary  temperature  in  this  area  is  19°  F.) 

Mlnards  Pond  is  a  bedrock  lake  (i.e.,  very  shallow  soil  cover). 
The  pond  and  drainage  basin  are  underlain  by  the  Littleton 
Formation,  a  gray  phyllite  grading  into  a  mica  schist  of  Devonian 
age.  Soils  within  the  drainage  basin  were  formed  in  the  upland 
glacial  tills  and  below  to  the  Woodstock-Paxton-Woodbridge 
Association  as  per  the  Soil  Conservation  Service  Survey.  These 
soils  are  somewhat  excessively  drained  to  moderately  well 
drained  and  commonly  are  associated  with  a  hardpan  within  three 
feet  of  the  surface. 

Discharge  at  Dam  Site 

(1)  Outlet  Works 

The  outlet  works  at  Mlnards  Pond  consist  of  a  single  36- 
inch  corrugated  galvanized  metal  pipe  (CGMP)  at  the  right 
abutment  contact  of  the  dam.  The  upstream  pipe  Invert  is 
at  610.1  feet  MSL;  however,  discharge  through  the  pipe 
will  not  occur  until  the  trash  rack  lip  is  overtopped. 

Lip  elevation  is  +  612.7  feet  MSL  (see  Figure  A). 

In  addition  to  this  outlet  a  20-inch  pipe  which  supplies 
water  to  the  Town  water  system  is  located  at  an  elevation 
of  590.2  feet  MSL. 

(2)  Maximum  Known  Flood  at  Dam  Site 

There  are  no  records  of  flooding  at  Mlnards  Pond. 

(3)  Spillway  Data 

Mlnards  Pond  has  no  spillway;  however,  as  shown  in  Figure 
3,  there  is  a  zone  near  the  left  abutment  that  is  about 
one  foot  lower  than  the  remainder  of  the  crest.  Over¬ 
topping  would  begin  in  this  zone,  where  the  crest  is  at 
elevation  615.1. 

Elevation  Data  Elevation  (assumed 

feet  MSL) _ 

Top  of  Dam  (maximum)  616.3 

Top  of  Dam  (minimum)  615.1 

Maximum  Pool  -  Design  Surcharge  615.1 

Normal  Pool  612.7 

Overflow  Structure  Upstream  Invert  612.7 

Streambed  at  Centerline  of  Dam  591.5 
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e.  Ownership 

Mlnsrds  Pond  is  owned  by  Che  Bellows  Fells  Village  Corporation, 
a  municipal  entity. 

£.  Operator 

The  individual  responsible  for  the  dally  operation  is  Village 
Manager,  Mr.  Peter  LaHaise,  P.0.  Box  370,  Bellows  Falls, 

Vermont  05101.  Telephone  802-463-3964. 

g.  Purpose  of  Dam 

The  dam's  sole  purpose  is  to  Impound  water  to  provide  a  water 
supply  reservoir  known  as  Minards  Pond  to  serve  the  Village 
of  Bellows  Falls. 

h.  Design  and  Construction  History 

Minards  Pond  Dam  reportedly  was  constructed  in  the  early  1800s. 

No  data  are  available  concerning  its  original  design  or  con¬ 
struction.  Subsequently,  the  dam  was  raised  at  least  once. 

Plans  for  the  last  raising  were  drawn  in  1939  and  are  contained 
in  Appendix  B,  Exhibits  A  and  B.  It  appears  that  the  dam  was 
raised  only  3  feet  after  1939,  rather  than  the  planned  6  feet. 

A  spillway  was  planned  at  that  time.  Exhibit  C,  but  was  not 
built.  Mr.  Donald  Thomas  (former  Village  Trustee)  indicated 
verbally  that  the  dam  has  been  raised  at  least  three  times, 
but  no  records  of  other  raisings  are  available. 

1.  Normal  Operating  Procedures 

Normal  operating  procedures  consist  of  mowing  the  grass  on  the 
crest  of  the  dam.  Large  trees  were  cut  off  the  downstream  face 
of  the  embankment  in  about  1974  and  the  stumps  were  left  in  place. 

Periodic  inspection  of  the  gate  house  is  made  to  ensure  proper 
operation  of  the  water  supply  Intake  facilities. 

1.3  Pertinent  Data 


a.  Drainage  Area 

The  total  drainage  area  which  supplies  Minards  Pond  is  525 
acres.  Of  this  total,. only  144  acres  constitute  the  natural 
drainage  area  of  Minards  Pond.  The  remaining  381  acres  of 
drainage  area  come  from  Ellis  Brook  and  Farr  Brook.  The  run¬ 
off  from  these  two  brooks  is  collected  and  diverted  into 
Minards  Pond  by  means  of  a  network  of  8- inch  pipes.  These 
pipes  are  the  only  means  by  ^riilch  water  from  the  Ellis  Brook 
and  Farr  Brook  watershed  may  enter  Minards  Pond.  Because 
this  pipe  network  is  gated  and  opened  only  to  help  maintain 
the  reservoir  during  dry  periods  or  periods  of  excessive 
water  consumption,  the  Farr  Brook  and  Bills  Brook  watersheds 
were  not  included  in  the  hydrologic  analysis  of  Minards  Pond. 


The  dam  is  an  earth  fill  structure  with  a  rubble  core  wall. 
The  upstream  face  has  riprap  exposed  above  pond  level  with  a 
slope  about  2H:1V.  The  downstream  face  has  a  variable  slope 
of  1.2  to  1.5H:1V.  The  crest  elevation  of  the  dam  varies  1.5 
feet  over  its  length  of  700  feet. 


The  gate  house  is  of  wood  frame  construction  with  a  masonry 
block  foundation.  Coarse  filter  screens  and  the  control  gate 
for  intake  into  the  municipal  water  system  are  located  in  the 
gate  house.  A  wooden  ramp  supported  on  pile  foundations  pro¬ 
vides  access  from  the  dam  to  the  gate  house. 

A  low  level  discharge  originally  existed  at  a  point  about  241 
feet  right  of  the  access  ramp  to  the  gate  house.  It  was  sub¬ 
sequently  plugged  by  dumping  material  on  the  upstream  side  and 
is  no  longer  used.  The  outlet  of  this  low  level  discharge  is 
still  visible  at  the  toe  of  the  dam  (see  Photos  8  and  9  in 
Appendix  C). 

A  reservoir  level  control  structure  exists  at  the  right  abut¬ 
ment.  This  structure  is  shown  in  Fig.  4  and  Photo  6  of 
Appendix  C.  The  outlet  from  the  level  control  structure  is 
a  3-foot  diameter  CMP  culvert,  the  downstream  side  of  which 
is  shown  in  Photo  7  of  Appendix  C. 


c.  Size  Classification 

Minards  Pond  is  a  47.5  acre  impoundment.  The  maximum  potential 
storage  volume  of  the  dam  is  826  acre-feet.  The  height  of  the 
dam  is  approximately  25  feet.  The  Army  Corps  of  Engineers 
recommends  that  dams  with  a  storage  potential  of  greater  than 
50  acre-feet  but  less  than  1000  acre-feet  or  a  height  of  greater 
than  25  feet  but  less  than  40  feet  be  classified  as  small. 

In  the  case  of  Minards  Pond  dam  storage  volume  governs  and  the 
dam  is  classified  as  small. 


d.  Hazard  Classification 

A  failure  of  the  Minards  Pond  Dam  would  send  a  flood  wave  into 
the  downstream  natural  channel  which  runs  through  a  sparsely 
populated  area  north  of  Bellows  Falls.  A  single-family  wood 
frame  residence,  located  approximately  1,600  feet  downstream 
would  be  damaged  by  the  flood  wave  with  possible  resultant  loss 
of  life.  Approximately  3,600  feet  downstream,  the  natural 
channel  passes  under  U.S.  Highway  5  through  a  48"  box  culvert. 
The  culvert  is  much  too  small  to  pass  the  flood  flow  and  major 
damage  to  the  highway  would  result. 

In  consideration  of  the  above,  the  hazard  category  is  rated 
as  significant. 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
MIN ARDS  POND  DAM 


SECTION  Is  PROJECT  INFORMATION 


1.1  General 


Authority 


Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervising  the  in¬ 
spection  of  dams  within  the  New  England  Region.  Dufresne- 
Henry  Engineering  Corporation,  located  in  North  Springfield, 
Vermont  has  been  retained  by  the  New  England  Division  to 
inspect  and  report  on  selected  dams  in  the  State  of  Vermont. 
Authorization  and  notice  to  proceed  were  issued  to  Dufresne- 
Henry  Engineering  Corp.  under  a  letter  of  May  26,  1978  from 
Ralph  I.  Garver,  Colonel,  Corps  of  Engineers.  Contract  No. 
DACW33-78-C-0341  has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 


Purpose 


(1)  Perform  technical  inspection  and  evaluation  of  nonfederal 
dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by 
nonfederal  interests. 


(2)  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  nonfederal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of 
Dams. 


1. 2  Description  of  Project 


a.  Location 

Minards  Pond  is  located  in  the  Village  of  Bellows  Falls,  Town 
of  Rockingham,  Windham  County,  Vermont. 

The  site  is  located  on  an  unnamed  tributary  of  the  Connecticut 
River  and  is  approximately  4,100  feet  from  the  confluence  of 
the  two  water  courses. 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 

The  only  operational  procedure  is  that  of  diverting  a  portion  of 
the  flow  from  two  brooks  in  another  watershed  into  Minards  Pond 
during  periods  of  low  flow  within  the  watershed  of  Minards  Pond. 

4.2  Maintenance  of  Dam 

The  grass  on  the  crest  of  the  dam  and  part  way  down  the  downstream 
slope  is  usually  mowed  annually. 


4.3  Maintenance  of  Operating  Facilities 


The  gate  house  receives  periodic  inspection  and  necessary 
maintenance  to  maintain  the  facility  in  operating  condition. 


The  outlet  structure  has  a  substantial  build-up  of  debris  located 
in  front  of  the  trash  racks  and  outlet  pipe. 


Description  of  Any  Warning  System  in  Effect 


There  is  no  warning  system  in  effect. 


4.5  Evaluation 

The  mowing  of  the  grass  on  the  crest  of  the  dam  is  the  proper 
maintenance,  but  this  procedure  should  be  extended  to  include  the 
cutting  of  the  brush  on  the  downstream  face  of  the  dam  to  insure 
that  large  trees  will  not  again  grow  on  this  embankment. 


Subsequent  to  the  inspection  of  June  21,  1978  the  brush  and  shrubs 
on  the  downstream  face  of  the  dam  were  cut  and  removed. 


The  debris  located  in  front  of  the  outlet  conduit  and  trash  racks 
should  be  removed  regularly  to  minimize  the  possibility  of 
clogging. 


SECTION  5:  HYDRAULIC  AND  HYDROLOGIC  EVALUATION 


5.1  Evaluation  of  Features 


a.  Design  Data 

There  are  no  hydraulic  or  hydrologic  design  data  available. 

b.  Experience  Data 

No  records,  accounts,  or  recollections  of  flooding  at  the 
dam  site  exist. 

c.  Visual  Observations 

No  inflow  channel  exists;  the  main  source  of  water  to  the 
reservoir  is  ground  water.  Water  derived  from  Ellis  Brook 
and  Farr  Brook  is  diverted  into  the  reservoir  via  valved 
pipelines  only  during  dry  periods  or  periods  of  excessive 
water  consumption  by  the  Village. 

No  emergency  spillway  and  no  outlet  for  draining  the  pond  is 
available. 

d.  Overtopping  Potential 

Analysis  of  the  overtopping  potential  at  Minards  Pond  was 
based  on  the  assumption  that  the  overflow  structure  would  be 
completely  blocked  and  inoperable,  that  no  flow  would  be  drawn 
off  by  the  Village  water  supply  line,  and  that  the  valves 
from  Farr  and  Ellis  Brooks  are  closed.  This  would  be  the  most 
severe  case,  and  the  pond  would  have  to  store  the  total  inflow 
of  a  test  flood,  or  overtop. 

The  analysis  was  performed  by  making  use  of  the  HEC-1  computer 
program,  to  compute  the  expected  rainfall  and  inflow  to  the 
pond.  The  results  of  the  HEC-1  analysis  can  be  found  in 
Appendix  D. 

The  analysis  showed  that  on  the  basis  of  no  outflow  from  the 
reservoir,  a  test  flood  (1/2  the  probable  maximum  flood) 
would  just  reach  the  top  of  the  dam.  If  the  flows  from  Farr 
and  Ellis  Brooks  are  included,  the  dam  would  be  overtopped  by 
the  test  flood. 

The  wave  that  would  be  generated  by  failure  of  this  dam  would 
be  roughly  16  feet  high. 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 


a.  Visual  Observations 


The  following  observations  indicate  that  the  downstream 
slope  at  the  highest  part  of  this  dam  may  be  only  marginally 
stable: 

(1)  The  crest  of  the  dam  apparently  was  raised  vertically 
in  the  1930s  about  3  feet,  without  widening  the  base 
of  the  dam. 

(2)  The  reservoir  level  is  allowed  to  rise  to  within  3.5 
feet  from  the  present  top  of  the  dam,  which  means  it  is 
at  the  level  of  the  top  of  the  original  dam, 

(3)  The  downstream  slope  is  relatively  steep,  about  1.2H:1V. 

(4)  In  approximately  1974,  exposed  soil  scarps  apparently 
were  observed.  At  present  one  can  see  berm-like  features 
on  the  lower  parts  of  the  downstream  slope,  which  may 
have  been  constructed  for  stability  or  may  have  been 

the  result  of  slope  movement. 

The  presence  of  many  large  stumps  that  are  rotting  within  the 
downstream  slope,  as  well  as  animal  holes,  makes  it 
increasingly  likely  that  a  path  of  seepage,  i.e.,  piping,  may 
develop  at  some  time.  If  such  a  process  starts,  and  if  the 
soil  of  which  the  dam  is  composed  does  not  "self-filter",  the 
dam  would  be  subject  to  washout. 

There  is  a  1.5  foot  deep  by  70  foot  long  low  zone  in  the  crest 
near  the  left  abutment  which  was  apparently  an  unintentional 
result  of  the  last  raising  of  the  dam.  If  the  pond  level  were 
to  reach  the  elevation  of  this  low  zone,  overflow  would  start 
at  this  location.  Since  the  low  zone  is  not  riprapped,  it 
would  erode  and  possibly  wash  out  the  dam. 

At  the  time  of  inspection  there  was  substantial  seepage  at  the 
downstream  toe  from  points,  at  most,  2  feet  above  the  toe  line. 
This  seepage  was  clear,  and  therefore  seems  to  pose  no 
immediate  hazard.  However,  the  cause,  i.e.,  the  path  of  this 
seepage,  is  not  known.  Therefore  one  cannot  judge  what  effects 
this  seepage  may  have  on  the  dam  in  the  future. 


b.  Design  and  Construction  Data 


See  6.1. a.  above.  There  are  no  design  data  available 
pertaining  to  the  original  construction. 

c.  Operating  Records 

Records  pertaining  to  the  operation  of  this  facility  do  not 
exist. 

d.  Post-Construction  Changes 

The  effects  of  known  post-construction  changes  were  discussed 
in  6.1. a.  above. 

e.  Seismic  Stability 

This  dam  is  in  Seismic  Zone  2,  and,  in  accordance  with 
recommended  Phase  I  guidelines,  does  not  warrant  a  seismic 
analysis . 
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SECTION  7:  ASSESSMENT,  RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition 

The  visual  inspection  and  known  history  indicate  that  the 
dam  is  in  poor  condition.  The  major  concerns  about  the 
integrity  of  this  dam  are: 

(1)  There  is  no  means  available  to  lower  the  reservoir  in 
the  event  of  emergency. 

(2)  The  downstream  slope  is  steep  and  apparently  sloughed 
in  about  1974. 

(3)  The  dam  crest  was  raised  about  3  feet  some  time  after 
1939,  without  widening  the  base,  and  the  reservoir  was 
allowed  to  rise  approximately  to  the  level  of  the  crest 
of  the  original  dam, 

(4)  There  is  no  spillway.  A  low,  grassed  zone  on  the  crest 
about  1.5  feet  deep  and  70  feet  wide,  will  act  as  an 
unintentional  spillway.  Any  significant  flow  over  this 
zone  is  likely  to  cause  a  washout. 

(5)  Rotting  stumps  of  many  large  trees  and  several  animal 
holes  are  on  the  downstream  slope.  These  continuously 
increase  the  likelihood  that  internal  erosion  will 
occur. 

b.  Adequacy  of  Information 

The  assessment  of  this  dam  was  based  primarily  on  visual 
observations  and,  in  part,  on  verbal  information  provided  by 
people  who  have  observed  the  dam  in  the  past. 

Based  on  Phase  I  hydrological  calculations  an  unusual  number 
of  events  would  have  to  occur  before  Minards  Pond  would  pose 
a  threat  from -overtopping. 

c.  Urgency 

The  recommendations  given  in  Section  7.2  should  be  carried 
out  within  twelve  months  after  receipt  of  this  report. 

d.  Need  for  Additional  Investigation 


7.2  Reconnendat Ions 


An  engineer  qualified  in  Che  deeign  of  dans  should  be  engaged  Co: 

a.  Analyze  Che  sCabiliCy  of  che  downstream  slope  and  make  neces¬ 
sary  recommendacions  for  reconsCrucCion.  This  analysis  muse 
be  preceded  by  borings  Co  deceraine  Che  composiClon  of  Che  dam 
and  Che  permeability  of  Che  materials,  measurement  of  Che  water 
levels  in  Che  dam,  and  a  program  of  seepage  monitoring. 

b.  Design  and  construct  a  large-capacity  emergency  drawdown  structure. 

c.  Design  and  construct  an  emergency  spillway. 

d.  Develop  appropriate  techniques  for  removing  the  large,  rotting 
tree  roots  from  the  downstream  slope  without  endangering  the  dam. 

a^  Evaluate  the  effects  of  the  animal  holes  and  make  recommendations 
to  ensure  that  Che  dam  is  not  endangered  by  their  presence. 

7.3  Remedial  Measures 

a.  Alternatives 
Mot  applicable. 

b.  Operating  and  Maintenance  Procedures 

(1)  Establish  a  flood  warning  system. 

(2)  Make  an  annual  maintenance  inspection  which  should  Include 
operation  of  all  operating  equipment  such  as  the  conrol 
house  gate. 

(3)  Make  an  annual  technical  Inspection. 

(A)  Reshape  the  crest  of  the  dam  to  eliminate  low  spote  and 
eroded  zones. 

(5)  Repair  the  riprap  on  the  upstream  face. 

(6)  Cut  vegetation  on  all  slopes  and  to  a  distance  about  20 
feet  dovnetream  annually,  or  more  often,  ae  needed. 

(7)  Clean  debris  and  overhanging  trace  from  the  outlet 
atructure  and  the  outlet  channel. 

(8)  The  pond  level  must  not  be  allowed  to  riae  above  elevation 
612.7  until  the  recommendations  in  Section  7.2  have  been 
carried  out. 
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(9)  Repair  areas  of  cracked  or  spalled  concrete  on  all  appur¬ 
tenant  structures.  Particular  attention  should  be  given 
to  making  a  permanent  repair  on  the  gate  house  foundation 
and  to  repairing  the  concrete  on  the  discharge  conduit 
headwall . 

(10)  Take  remedial  measures  to  repair  the  erosion  occurring 
downstream  of  the  discharge  conduit. 


1  of  10 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PROJECT  MINARDS  POND  DAM 


DATE  June  21,  1978 


TIME  10:00 _ 

WEATHER  Clear,  hot,  82°  in  shade 


W.S.  ELEV. 


U.S.  DN.S. 


PARTY: 


1.  Walter  A.  Henry 


D-H  6. 


2,  M.  R.  Peloso 


F.  J.  Forcier 


E.  J.  Slavin 


S.  J.  Poulos 


PROJECT  FEATURE 


INSPECTED  BY 


REMARKS 


PERIODIC  INSPECTION  CHECK  LIST 
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PROJECT  MINARDS  POND  DAM 

DATE 

June 

21,  1978 

PROJECT  FEATURE 

NAME 

DISCIPLINE  Geotechnical 

NAME 

S.  J. 

Poulos 

AREA  EVALUATED 


DAM  EMBANKMENT 


CONDITION 


Crest  Elevation 
Current  Pool  Elevation 
Maximum  Impoundment  to  Date 
Surface  Cracks 
Pavement  Condition 


615.6  MSL 

612.7  MSL 
51  Acres. 

None  observed. 

No  pavement.  Grassed  surface. 


Movement  or  Settlement  of  Crest 


Lateral  Movement 


Left  side  is  low  over  a  distance  of  70 
feet  from  abutment.  Low  spot  in  crest 
opposite  outlet  works.  Low  spots  on  up¬ 
stream  side  of  crest  at  80  and  105  feet 
left  of  outlet  at  right  abutment. 

Not  discerniLle. 


Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 


Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 


In  most  locations,  crest  slopes  a  few 
tenths  of  a  foot  downstream. 

Arched  upstream.  Not  able  to  see  any 
misalignment. 

Near  left  abutment  downstream  seepage 
collected  in  8-inch  pipe  that  has  been 
filled  over.  Pipe  was  installed  to 
collect  seep  that  existed.  Small  seep 
now  through  pipe.  Mr.  Thomas  indicated 
that  seepage  stops  when  reservoir  is 
below  El.  17.  At  right  abutment,  seepage 
at  downstream  contact  line  all  the  way 
down  to  valley  bottom.  2  feet  upslope. 

None  observed. 

Free  access.  Some  animal  holes.  Locked 
entrance  to  site. 

Eroded  zone  on  downstream  slope,  12  feet 
left  of  outlet  works,  due  to  low  spot  on 
crest.  "Berm"  downstream  between  loca¬ 
tions  of  the  two  cross  sections.  May  be 
old  slough.  A  second  "berm"  feature 
appears  about  60  feet  left  of  left  cross 
section. 


PERIODIC  INSPECTION  CHECK  LIST  3  of  10 

PROJECT  MIN  ARDS  POND  DAM _  DATE  June  21,  1978 

PROJECT  FEATURE. _  NAME  _ 


DISCIPLINE _ Geotechnical _  NAME  S.  J.  Poulos 


AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

Rock  Slope  Protection  -  Riprap 

Failures 

Riprap  slightly  wavecut  at  lake  surface 
level.  Looks  good  underwater. 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

None  observed. 

Unusual  Embankment  or  Downstream 
Seepage 

Seepage  starts  at  right  abutment  contact 
and  causes  mushy  zone  at  toe  and  2  feet 
up  slope  to  a  point  15  feet  left  of  ser¬ 
vice  bridge.  Streamlets  at:  (1)  outlet 
of  plugged  level  control  weir  (trickle) , 

(2)  23  feet  right  of  (1)  at  2-3  gpm, 

(3)  54  feet  right  of  (1)  which  appears  tc 
be  collected  water  from  seeps  at  right 
abutment  contact. 

Piping  or  Boils 

None  observed. 

Foundation  Drainage  Features 

None  evident. 

Toe  Drains 

None  evident. 

Instrumentation  System 

None  evident. 

Vegetation 

Numerous  very  large  stumps  on  downstream 
face.  Grass  and  shrubs  on  all  surfaces. 

'\ 

PERIODIC  INSPECTION  CHECK  LIST 
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PROJECT  MINARDS  POND  DAM 

DATE 

June. 

21.  1978 

PROJECT  FEATURE 

NAME 

DISCIPLINE  Geotechnical 

NAME 

S.' J. 

.  Poulos 

AREA  EVALUATED  CONDITION 


DIKE  EMBANKMENT  No  dikes 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Sloughing  or  Erosion  on  Slopes  or 
Abutments 

Trespassing  on  Slopes 

Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Movement  or  Cracking  at  or 
Near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  FEATURE 


DISCIPLINE  Geotechnical 
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PROJECT  MIN ARDS  POND  DAM 

DATE 

June 

21.  1978 

PROJECT  FEATURE 

NAME 

M.  R. 

Peloso 

DISCIPLINE  Geotechnical 

NAME 

S.  J. 

Poulos 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

No  geotechnical  features. 

General  Condition 

Good. 

Condition  of  Joints 

None. 

Spalling 

None . 

Visible  Reinforcing 

Some  reinforcing  exposed  on  roof  slal 
not  a  structural  member. 

Rusting  or  Staining  of  Concrete 

None  apparent. 

Any  Seepage  or  Efflorescence 

None 

Joint  Alignment 

N/A 

Unusual  Seepage  or  Leaks  in 

Gate  Chamber 

None. 

Cracks 

None. 

Rusting  or  Corrosion  of  Steel 

Some  on  Trash  Rack. 

b.  Mechanical  and  Electrical 

Air  Vents 

N/A 

Float  Wells 

N/A 

Crane  Hoist 

N/A 

Elevator 

N/A 

Hydraulic  System 

N/A 

Service  Gates 

N/A 

Emergency  Gates 

N/A 

Lightning  Protection  System 

N/A 

Emergency  Power  System 

N/A 

Wiring  and  Lighting  System 

N/A 
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APPENDIX  B 


Exhibit  A,  B,  C  -  Plans  of  Proposed  Improvements  Water  Supply  Reservoir 
"prepared  1939"  shows  section  of  original  earth  fill 
dam.  Original  plans  on  file  at  Village  Manager’s 
office. 

Exhibit  D  -  Corps  of  Engineers  Inspection  report  of  Minards  Pond 

after  flood  of  July  1973. 

Exhibit  E  -  Details  of  repairs  to  gate  house  foundation. 

Also  available  from  the  Village  of  Bellows  Falls  are  cross  sections  of 

the  dam  showing  the  proposed  1939  reconstruction. 


Figure  1 
Figure  2 
Figure  3 
Figure  A 


-  Plan  of  Minards  Pond  Dam. 

-  Sections  of  dam  embankment. 

-  Profile  along  centerline  of  dam. 

-  Detail  overflow  outlet. 
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PROJECT  MINARDS  POND  DAM  DATE  June  21,  1978 


PROJECT  FEATURE _  NAME  M.  R.  Peloso 

DISCIPLINE  Geotechnical _  NAME  S.  J.  Poulos 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 

Good. 

Anchor  Bolts 

Good. 

Bridge  Seat 

Good. 

Longitudinal  Members 

Good. 

Under  Side  of  Deck 

Good. 

Secondary  Bracing 

Good. 

Deck 

Good. 

Drainage  System 

2x6  spaced  planking 

Railings 

None. 

Expansion  Joints 

None. 

Paint 

Wood  preservative. 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 

N/A 

Alignment  of  Abutment 

N/A 

Approach  to  Bridge 

Grassed  and.  from  top  of  dam. 

Condition  of  Seat  &  Backwall 

N/A 

Note:  Bridge  has  recently  been 
reconstructed . 

PERIODIC  INSPECTION  CHECK  LIST 
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PROJECT  MINARDS  POND-  DAM 

PROJECT  FEATURE _ 

DISCIPLINE  _ Geotechnical 


AREA  EVALUATED 

OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 

Loose  Rocks  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Ground 

Rust  or  Staining 
Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 


CONDITION 

There  is  no  spillway  on  this  dam  except 
for  a  small  weir  at  right  abutment  and 
a  70-foot  long  low  zone  near  left  abut¬ 
ment.  Comments  below  refer  to  this  low 
zone,  because  it  will  act  as  spillway. 

Approach  channel  for  weir  at  right  abut¬ 
ment  has  stone  training  walls,  18"  high. 

None . 

None. 

Underwater. 


Grassed  surface  of  dam  subject  to  erosion 
and  washout  if  overtopping  occurs. 

N/A 

N/A 

N/A 

N/A 

N/A 

Fair. 

None. 

None. 

Grass,  shrubs  and  stumps. 

None. 
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PROJECT  MINARDS  POND  DAM 

DATE  June  21  ’  1978 

PROJECT  FEATURE 

NAME  M.  R.  Peloso 

DISCIPLINE  Geotechnical 

NAME  S.  J.  Poulos 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  TRANSITION 

AND  CONDUIT 

General  Condition  of  Concrete 

Good. 

Rust  or  Staining  on  Concrete 

None  apparent. 

Spalling 

None. 

Erosion  or  Cavitation 

None. 

Cracking 

None. 

Alignment  of  Monoliths 

None. 

Alignment  of  Joints 

None. 

Numbering  of  Monoliths 

None . 

> 

Note:  (1)  The  transition  is  similar  to 

a  drop  inlet  with  conduit. 

The  36"  diameter  appears  to 

have  changes  in  direction. 

(2)  The  lead  wall  on  discharge 

end  of  conduit  is  cracked, 
misaligned  and  with  no 
footing,  erosion  has  taken 
place  beneath  it. 


profile  along  centerline  of  dam 
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DETAIL  OVERFLOW  OUTLET 


CLIENT  NO  I  22-0558 


PROJ  EN6 


DRAWN  BY 


JULY  1978 


DUFRESNE-HENRY  ENGINEERING  CORP. 


MINARO’S  POND  DAM 


R0CKIN6HAM 


VERMONT 
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APPENDIX  C 


PHOTOGRAPHS 

1.  Identification  sign  at  pond  site. 

2.  View  of  dam  from  right  side  soon  after  completion  of  the 
original  construction  in  the  early  1800's. 

3.  Same  view  of  dam  from  right  side  July  1978;  note  Increased 
free  board,  service  bridge  gate  house  has  been  removed. 

4.  View  of  upstream  face  toward  the  right  abutment  from  service 
bridge. 

5.  View  of  downstream  face  from  right  abutment. 

6.  Outlet  structure  located  at  right  abutment. 

7.  36"  diameter  outlet  conduit  with  head  wall  and  indication  of 
downstream  channel. 

8.  Head  wall  and  downstream  channel  for  abandoned  stone  masonry 
outlet  conduit. 

9.  View  looking  into  the  abandoned  conduit. 

10.  Crack  in  east  face  of  gate  house  masonry  foundation. 

11.  Outlet  of  drain  constructed  near  left  abutment  downstream  face 
of  dam.  6"  asbestos  cement  pipe  is  heavily  silted  in. 

12.  Seeps  observed  at  toe  of  dam:  water  flowing. 

13.  Seep  at  toe  of  dam:  water  flowing. 
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VIEW  OF  DAM  FROM  RIGHT  SIDE  SOON  AFTER  COMPLETION  OF  THE 
ORIGINAL  CONSTRUCTION  IN  THE  EARLY  1800'S. 


#10 


CRACK  IN  EAST  FACE  OF  GATE  HOUSE  MASONRY  FOUNDATION 


#11 

OUTLET  OF  DRAIN  CONSTRUCTED 
NEAR  LEFT  ABUTMENT  DOWNSTREAM 
FACE  OF  DAM.  6"  ASBESTOS 
CEMENT  PIPE  IS  HEAVILY  SILTED 
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